Compound (I) crystallizes in the triclinic space group P1 with Z = 2. The molecules have the cis con®guration ( Fig. 1 ) and the centrosymmetric space group accommodates equal numbers of Ã and Á enantiomers. However, each molecular site is occupied with equal probability by the two enantiomers:
only the Ti and one of the Cl have sites common to both enantiomers, and several pairs of corresponding atoms in the two enantiomers occupy closely similar positions (Fig. 2) . Because of this, a number of restraints were necessary in the re®nement but, subject to these, the mean values of the leading geometric parameters are: TiÐCl = 2.282 (4) A Ê ; TiÐ O(trans to Cl) = 1.973 (7) A Ê ; TiÐO(trans to O) = 1.930 (7) A Ê ; CÐO = 1.266 (13) A Ê ; CÐC(ring) = 1.374 (9) A Ê ; CÐ C(methyl) = 1.480 (10) A Ê . The facial arrangement of the Cl sites (Fig. 2) precludes the presence of any trans isomer.
The nature of the disorder (Fig. 2 ) necessarily raises the question (Marsh, 1999) , P1 or P1 ? Using coordinates derived from the disordered P1 re®nement, a re®nement in P1 with one Ã and one Á enantiomorph in the unit cell led to R values above 0.10 accompanied by wholly unreasonable anisotropic displacement parameters and unsatisfactory intermolecular contacts; the ordered P1 model was therefore decisively rejected.
Equal occupancy by the two enantiomers of the average molecular site may be a re¯ection of spacial or temporal disorder, or of a combination of these. In compound (I), spacial disorder cannot however be merely a random distribution of the two enantiomers amongst all the molecular sites. The short intermolecular contacts C3Á Á ÁC3 i [symmetry code: (i) 1 + x, y, z] and C23Á Á ÁC33
ii [symmetry code: (ii) x, À1 + y, z] of 1.94 (2) and 2.15 (2) A Ê , respectively, preclude the presence of the same enantiomer at adjacent sites in both the [100] and [010] directions; hence, in the ab plane, the Ã and Á enantiomers must alternate in checkerboard fashion. There Acta Crystallographica Section C
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Figure 1
The Á enantiomer of compound (I) showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms have been omitted for the sake of clarity.
are no prohibitively short contacts in the [001] direction and hence there is no correlation of the arrangements in neighbouring (001) planes; thus, the structure is correctly described in terms of the present unit cell with Z = 2, rather than of a larger cell having Z = 8.
Solution studies using NMR have indicated that the intramolecular Ã/Á isomerization in (I) has a low activation barrier and hence is rapid at ambient temperature (Bradley & Holloway, 1969) . It is possible that the disordered model derived from the X-ray diffraction data may also re¯ect, at least in part, rapid intramolecular exchange; again, because of the short intermolecular contacts, exchange events at adjacent sites in the ab plane would necessarily be correlated.
Experimental
Compound (I) was prepared by slow addition, under N 2 , of titanium(IV) chloride to a threefold molar excess of pentane-2,4-dione in sodium-dried toluene, followed by heating under re¯ux for 20 min. After removal of the solvent under reduced pressure, crystals suitable for single-crystal X-ray diffraction were grown by slow evaporation of a solution in toluene. Compound (I) crystallized in the triclinic system; space group P1 was assumed and con®rmed by the analysis. It was apparent at the structure-solution stage that there was signi®cant disorder in the structure and the density maps could only be interpreted in terms of two (Ã and Á) enantiomers occupying the same site with one Ti (Ti1) and one Cl (Cl1) in common. Careful selection of peaks from electron-density maps allowed all sites for all the non-H atoms to be determined. Because of the disorder, we imposed several restraints and re®ned as free variables the distances Csp . Examination of the structure with PLATON (Spek, 2000) showed that there were no solventaccessible voids in the crystal lattice.
Data collection: CAD-4-PC (Enraf±Nonius, 1992); cell re®nement: SET4 and CELDIM in CAD-4-PC; data reduction: DATRD2 in NRCVAX96 (Gabe et al., 1989 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2000) ; software used to prepare material for publication: SHELXL97 and WordPerfect macro PREP8 (Ferguson, 1998) .
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1440). Services for accessing these data are described at the back of the journal.
metal-organic compounds Figure 2
The contents of a single molecular site in (I) showing the relative orientations of the two enantiomers. All sites except Ti1 and Cl1 have occupancy 0.50. Atoms are depicted as spheres whose radii are ranked thus: Ti > Cl > O > C. H atoms have been omitted for the sake of clarity.
